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PCR and FISH Detection Extends the Range of
Pfiesteria piscicida in Estuarine Waters.
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ABSTRACT
PCR and fluorescent in situ hybridization probes were used to assay for the
presence of the dinoflagellate Pfiesteria piscicida in 170 estuarine water
samples collected from New York to nothem Florida. 20% of samples tested
positive for the presence of P. piscicida, including sites where fish kills due
to Pjiesteria have occurred and sites where there was no historical evidence
of such events. The results extend the lmown range of P. piscicida northward
to Long Island, New York. The results also suggest that P. piscicida is a
common, and normally benign, inhabitant of estuarine waters of the eastern

us.
INTRODUCTION
Phytoplankton are a critical food resource for many commercially important finfish
and crustaceans and shellfish. However, proliferation of this food resource to high
densities can have adverse effects on organisms as well, due to development of anoxia
or the production of algal toxins (cf., Burkholder 1998). The number of reported red
tides and toxicity episodes has been increasing globally for the past 20 years (Anderson
1989; Hallegraeff 1993 ; Anderson 1994). Although this may be partly due to increased
scientific awareness, improved analytical capabilities, and the discovery of new toxic
species, it is also likely that environmental change and increased dispersal mechanisms
contribute (Anderson 1989; Hallegraeff 1993). Dispersal mechanisms include currents
and ballast water transport, while changes in the environment may result from global
climate change or coastal eutrophication from domestic, agriculture, industry, and
aquaculture sources (Anderson 1989; Hallegraeff 1993; Anderson 1994).
The heterotrophic dinoflagellate Pjiesteria piscicida Steidinger et Burkholder
(Steidinger et al. 1996a) and at least one other toxic Pfiesteria-lik.e dinoflagellate
(Steidinger et al. 1996b; Burkholder and Glasgow 1997) were first discovered by
accidental contamination of established prey cultures in laboratory aquaria (Noga et
al. 1993 ; Landsberg et al. 1995). P. piscicida was first identified in a natural setting
during a fish kill in the Pamlico River estuary, North Carolina in 1991 (Burkholder et
al. 1992). P. piscicida has a complex life cycle including zoospore, amoeboid, and
cyst stages (Burkholder et al. 1993 ; Burkholder and Glasgow 1995), and most stages
are colorless unless they have ingested algal prey. It is also ephemeral in the water
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